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Scheme 1. Generation of Carbenoids from Diazoalkanes
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Scheme 2. Generation of Furyl and Pyrrolyl Carbenoids: Cyclization
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Scheme 3. Generation of Vinylcarbenoids: Migration
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Scheme 4
R R

M(CO)s(THF
R THF, rt ~ reflux P N M(CO)s

vinylidene complex (5a,b) 6a-Cr (62%)
6a-Mo (35%)
M= Cr, Mo, W 6b-W (68%)
] N Ph Ph
aR=0OMe \ M(CO)S(THF) 0] — o (b)
b:R=NEt,  THF 1 < . -
c:R=Ph S _
D, M(CO)s
LM 2¢-Cr (52%)
n-alkyne complex (7¢) 2¢-W (56%)
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Scheme 5

Ph Ph
O cat. ML, =
+ Zpn < Ph
X THF, rt
R
1c

cat. (5 mol%) time  vyield (cis:trans)
Cr(CO)5(THF) 14 h 85% (74:26)
Mn(CO)sBr 24 h 21% ( 9:91)
[(pcymene)RuCll, 2h 85% (33:67)
[Rh(OAC)2]> 1h 93% ( 8:92)
PtCl, 1h 81% (23:77)
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Scheme 6
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5 mol% cat.
1c + Ao O ~ o 0
T

o THF, it O\/\OJ\/

Cr(CO)5(THF) 73% (cis:trans = 89:11)

[Rh(OAc)2)2 92% (cis:trans = 90:10)

PtCl, 46% (cis:trans = 67:33)
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OMe OMe
X, -Me 2.5 mol% [Rh(OAC),] -
N©L o Ph ' - = ( e
T
o CH,Cly, 1t, 2 h Ph
A

1d

—RhL,
Scheme 8

OMe OMe

2.5 mol% [Rh(OAc
Sy [Rh(OAc)2]2 A

CICH,CH,CI ~
60°C,1h

A

1f 40%

OMe
o |

=RhL, X
I-3. 0000000000000 0O0 Doyle-Kirmse 000000
0o0-do0poddoodobooooooonooonoooooo b oo o oo nuoon
DDDDDDDDDDDDDDDD[Rh(OAC)ZJZDDDDDD lg DOO0OOOoOOoOO
0000000000000 oogoooogoooggooogoggez,30no
000000000000 00000000O0U0oUOooOUoUOoOD Diels-Alder D OO
000000000000 00000000oooo0 00000000 oooooog

guobboboooobobbtbgoobobuooobbbooooboobbooooobuoga
goubtogbugo-ugbboobgooboobobooboouobuoobooonoa



0O Wittie0OOODOODO00DO0O00O00000000 80

Scheme 9
/\/ 2.5 mol% [Rh(OAc),]o
\/\ CHZC|2, reflux
E = CO,Me
90% (dr = 73/27)
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Scheme 10
OAc cat. RuL, R OAc
+ R — R'
R
R AN R
3
OAc
R

Table 1. Catalytic Cyclopropanation Using a Propargylic Acetate as a Carbenoid Precursor

OAc 2.5 mol% cat. OAc OAc
+ — Ph + ==/
%\\\ P_h toluene, 60 °C >_<Vf

(5 equiv)
3a
entry cat. time yield cis:trans allene
1 [RuCl»(CO)sln 18 h 86% 80:20 5%
24 [RuCl»(CO)slo 18 h 99% 87:13 0%
[Rh(OCOCF;),), 30 min trace — 99%
[IrCl(cod)]o 18 h 37% 70:30 7%
5b AuCl3 10 min 63% 79:21 26%
6 PtCl, 1h 93% 78:22 7%
74 PtCl, 10h 74% 80:20 23%

a|n CICH,CH,Cl at 50 °C. 1 mol% of AuClz was used at room temperature.
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Scheme 11

OAc 2.5 mol% [RuCl,(CO)sln
Ph%\\ CICH2CHC, 50 °C, 18 h O one
Ph N e

3b 68%
Ph OAc Ph
— ) @TOAC @OAC
L,Ru Ru Ru
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Scheme 12
2.5 mol% OAc
O& . @ [RUC(CO)slz
X CICH,CH,CI  toluene
3c 50°C, 18 h 120°C
24 h 76%
OAc 3

OAc 33
OZvRucucms Nz o
&)

n-2. 00000 0DO0O0O0OO0O0OO0DO0O0ODOO0OODO
Jo00o0o00o0o00ooo0oooooo0oooooooooooooooood
O0000000000000 3a 0000000000000 00O00000000O0
guoobobbogoooooobuogoooo

Scheme 13

2.5 mol% [RuClx(CO)gl»
+ [N I~ ~_-OMe
%\\\ Q ~

X~ “OMe  CICH,CH,CI, 50 °C, 18 h
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